It has been a decade since emergency medicine was recognized as a specialty in the United Arab Emirates (UAE). In this short time, emergency medicine has established itself and developed rapidly in the UAE. Large, well-equipped emergency departments (EDs) are usually located in government hospitals, some of which function as regional trauma centers. Most of the larger EDs are staffed with medically or surgically trained physicians, with board-certified emergency medicine physicians serving as consultants overseeing care. Prehospital care and emergency medical services (EMS) operate under the auspices of the police department. Standardized protocols have been established for paramedic certification, triage, and destination decisions. The majority of ambulances offer basic life support (BLS/Type 2) with a growing minority offering advanced life support (ALS/Type 3). Medicine residency programs were established 5 years ago and form the foundation for training emergency medicine specialists for UAE. This article describes the full spectrum of emergency medicine in the UAE: prehospital care, EMS, hospital-based emergency care, training in emergency medicine, and disaster preparedness. We hope that our experience, our understanding of the challenges faced by the specialty, and the anticipated future directions will be of importance to others advancing emergency medicine in their region and across the globe.
Background
The United Arab Emirates (UAE), formed in 1970, is a constitutional federation of seven states called "emirates." It is the size of the state of Maine and is situated in the southeastern tip of the Arabian Peninsula. On its borders are Oman and Saudi Arabia (Figure 1 ). The emirates are Abu Dhabi, Dubai, Sharjah, Ajman, Umm Al-Quwain, Ras Al-Khaimah, and Fujairah; Abu Dhabi is the capital and the largest emirate and Dubai is the center of the tourist industry. After the discovery of oil in the early 1960s, the UAE developed rapidly since the area holds just under 10% of the world's oil. The country has diversified its economy and has become a major industrial, tourism, trade, and financial hub [1] . It has experienced high population growth, mainly due to the immigration of expatriate workers. According to the last census, the population of the UAE in 2010 was estimated at 8.19 million, which is expected to double by 2029. Interestingly, less than 20% of the population are UAE nationals; the majority are expatriates [2] . Twothirds of the population lives in Abu Dhabi, Dubai, and Sharjah. The median age is 37, with less than 1% of the population over 65 years of age.
Health care in the UAE has undergone a similarly rapid development. Despite this rapid pace of development, or perhaps because of it, there is a paucity of published reports describing health care in the UAE. This report describes the specialty of emergency medicine, addressing its structure, workforce, training, and the challenges facing it in this rapidly developing, highincome country.
Methods and discussion
Most of the information in this article was provided by physicians practicing emergency medicine in the UAE. Information about areas outside the emirates was obtained through informal interviews of physicians working in emergency departments (EDs) in those locations. Three of the authors are heads of departments and have extensive knowledge of emergency medicine in the largest emirates, Dubai and Abu Dhabi. They are also heavily involved with national activities through the Emergency Medicine Society.
Health care in the UAE
The current high standard of health care evolved rapidly over a few decades. Key health indicators, such as life expectancy and infant mortality rates, which were below average, are currently are at par with those of developed countries [3] . These health statistics reflect a commitment by the government to increase public spending and investment in health care infrastructure and services.
To appreciate the rapidity of these changes, one may look at the health care infrastructure. In 1970, the country had 7 public hospitals; today, there are 40. Half of the 60 private hospitals were built during the past two decades. Hospital bed availability, at 1.9 per 1,000 population in 2008, is rapidly increasing with the opening of several new hospitals (see below). There are 243 government-run primary health care centers (PHCs) [4] . Despite the large number of PHCs, EDs in the UAE are faced with high numbers of minor complaints compared with other developed countries [5] . In recent data published by the Health Authority-Abu Dhabi (HAAD) in the local media, more than 75% of cases in EDs in Abu Dhabi are non-urgent. This situation was made more challenging by the shortage of physicians trained in emergency medicine: in 2008, there were only 1.93 physicians per 1,000 population in the UAE [6, 7] .
Government oversight of health care
The Ministry of Health manages and operates health care facilities throughout the UAE and is responsible for setting up and implementing policies, regulations, and standards toward achieving comprehensively integrated health care systems [8] . However, health care is decentralized, in that each emirate has its own health authority to allow local decision making. In 2007, the General Authority for Health Services of Abu Dhabi was restructured into two entities: HAAD, Abu Dhabi's regulative and health policy body, and Abu Dhabi Health Services Company, an independent, public joint stock company that owns and operates hospital facilities, ambulatory clinics, and primary health care clinics in Abu Dhabi [9, 10] . Dubai's Department of Health and Medical Services was also restructured into the Dubai Health Authority in 2007 to oversee an integrated health care system [11] .
Western hospital affiliation
Decentralization of the health care sector has positively affected the system. Doors were opened to western health care experts to advance care in each emirate. The investment and the efforts to achieve excellence in health care and research led to numerous affiliations and contracts awarded to international institutions [12] . Johns Hopkins Medicine International runs Al Rahba and Corniche Hospitals in Abu Dhabi as well as Tawam Hospital in Al Ain. The Cleveland Clinic manages Sheikh Khalifa Medical City in Abu Dhabi and is currently commissioning and staffing a tertiary referral hospital that will be operational in Figure 1 The location of the United Arab Emirates in the Middle East.
2015. This will be a stand-alone, state-of-the-art facility staffed by physicians and nurses certified by American professional organizations. Ras Al-Khaimah, a northern emirate, recently awarded management of its hospital to the Methodist Healthcare Group.
In Dubai, Healthcare City was created with the backing of international affiliates, including the Dubai Harvard Foundation for Medical Research, Boston University Postgraduate Dental Training Program, and Moorfields Eye Hospital.
Emergency medicine specialists
In 2000, hospital administrators in Abu Dhabi and Dubai began to recruit emergency medicine-trained physicians to their facilities. Prior to that time, emergency medical treatment was provided in accident and emergency (A&E) departments in public hospitals [13] , which were staffed by general medical officers trained in medical or surgical disciplines. These physicians would refer cases to specialists for their opinion and treatment. Multisystem complaints would generate a number of referrals. Responsibility for care often fell between these specialists, causing long length of stays in the A&E departments. The size of these emergency centers ranged from primary health care facilities with limited hours of service to hospital-affiliated wards with 24-hour access to radiology and laboratory support.
This structure changed in 2000 with the establishment of an ED in Abu Dhabi's Sheikh Khalifa Medical Center (the UAE's largest hospital at the time), where a group of western emergency physicians oversaw care. A few years later, in 2006, Dubai's Rashid Hospital Trauma and Emergency Center opened its doors and followed suit. Several EDs in the larger hospitals across the country have adopted similar models. The transition to EDs brought the first generation of western board-certified emergency medicine physicians to the area. These pioneers took the first steps toward establishing emergency medicine in their respective hospitals. The challenges were not dissimilar to those seen across the United States in the early 1970s. Among their achievements was the demonstration that emergency medicine specialists can improve the delivery of emergency care, as has been demonstrated in many other countries [14] . Those first emergency medicine physicians working in the UAE recognized that sustainability depended on starting local emergency medicine training programs and forming an accreditation body that could award board certification in EM. The UAE's first emergency medicine conferences and activities followed [15, 16] .
In August 2012, a group of emergency physicians established the Emirates Society of Emergency Medicine (ESEM). Its vision is to develop and maintain high standards of emergency medicine practice; to function as the networking body that connects emergency medicine providers across the UAE; to promote collaboration among ED doctors, nurses, and paramedics through scientific conferences, workshops, and meetings; and to encourage emergency medical research. ESEM promotes emergency medicine to medical students and interns and has established subcommittees that represent subgroups for residents, nurses, and paramedics within the emergency medicine specialty. ESEM also raises public awareness of the specialty of emergency medicine throughout the region as well as of ED utilization, injury prevention, and public safety. ESEM held its first annual conference in Dubai in May 2013 and continues to grow rapidly in several aspects, including emergency medicine education. Emergency medicine's progress in the UAE has been recognized and commended by international entities. Acceptance by local and international emergency medicine entities has set the stage for further growth, positioning the UAE to become a leader in emergency medicine training and practice.
Emergency medical services
Extension of emergency care into the prehospital setting provides opportunities for earlier initiation of evidencebased therapies, rapid access to aggressive treatment strategies, and coordination with capable centers for efficient delivery of care. This approach is supported by numerous international guidelines, which emphasize the need for early activation of emergency medical services (EMS) for patients with time-sensitive complaints (e.g., acute coronary syndrome) [17] [18] [19] .
Prehospital care has been one of the most challenging aspects of the emergency spectrum in the UAE. EMS in the UAE are largely organized and run by the police departments of the respective emirates [12, [20] [21] [22] . Each emirate has a single emergency response activation telephone number-"999" or "998" [12, 23, 24] . Calls are received and ambulances are dispatched by a police dispatch center, which is supervised by police physicians and paramedics not trained in emergency medicine [22, 25] . The Ras Al-Khaimah Police Department recently installed a new system in its operations center to provide increased capacity and efficiency and faster ambulance response times [26] . In the larger cities, transport decisions are based on triage protocols; in smaller towns and rural areas, patients are usually transported to the nearest medical facility [12] .
Larger public and private medical facilities also own and run ambulance services [25] . Their ambulances are used primarily for interhospital transfers, while policerun EMS ambulance crews provide acute prehospital care. At the present time, there is minimal coordination between these groups and many gaps exist in the services they provide.
EMS transition
During the past few years, several mass casualty incidents served to identify deficiencies within the EMS system and attracted significant attention in overcoming them. In the Emirate of Abu Dhabi, numerous collaborative efforts were established between the HAAD and the police department to coordinate efforts and upgrade the EMS system. One aspect of this initiative was the adoption of guidelines from the Joint Royal Colleges Ambulance Liaison Committee, which are to be implemented throughout Abu Dhabi [27] . Another important step was the establishment of the National Ambulance Company in 2010 [28] ; based in Abu Dhabi, it aims to be the leading national provider of emergency prehospital care in the UAE [28] . In 2006, the Dubai Police Department and the Department of Health and Medical Services combined their services to create the Center of Ambulance Services [12] . Similar efforts are underway in other emirates to involve health departments and police departments in the management and operations of EMS resources. Ambulances operated by the police departments are based at "rescue and emergency centers" located in populated areas. The Sharjah Police Department, for example, has established 18 rescue centers throughout the emirate, including two sea-based centers [20] .
Paramedic training
Standardization of paramedic levels and competencies is lacking in most of the smaller emirates. In a nonpublished report obtained with permission from the National Ambulance Company about the status of EMS in the northern emirates (Sharjah, Ajman, Umm Al Quwain, Ras Al Khaimah, and Fujairah), Sharjah was in a better state operationally than the other emirates, having 103 prehospital care providers compared with 17 in Ajman, 21 in Ras Al Khaimah, 13 in Fujairah, and none in Umm Al Quwain. Qualifications for paramedics range from a bachelor's degree or diploma in nursing to certification in specific courses such as prehospital trauma life support, advanced cardiac life support, and pediatric advanced life support. In contrast, larger emirates, specifically Abu Dhabi and Dubai, have taken bigger steps toward defining prehospital care as a profession. They have established a standardized curriculum that takes into consideration the individual's level of education, training, and experience. A paramedic is classified as an emergency medical technician (EMT), EMT-Basic, EMT-Intermediate, and EMT-Paramedic based on his qualifications. This classification is currently under revision, as stated earlier.
The licensing and certification of prehospital personnel are provided by health authorities of the respective emirates, i.e., HAAD and the Dubai Healthcare Authority [12, 25] . HAAD classifies ambulances into those providing basic life support (BLS/Type 2) or advanced life support (ALS/Type 3), the latter carrying cardiac monitors and controlled drugs. [22, 25] . The aircraft are staffed by crews consisting of pilots, first aiders, paramedics, and occasionally doctors [25] .
EMS equipment
Recent studies revealed a lack of awareness in the general population about how to activate and utilize EMS resources. Fares and colleagues [29] reported that the use of EMS by only 17% of patients with acute coronary syndromes was shown to be lowest in the region compared with 23% in Bahrain, 30% in Qatar, and 37% in Oman.
The quality of prehospital care varies considerably among the emirates for several reasons, the most significant of which are differences in EMS authorities, resulting in a lack of coordination and synergy. Another factor is the limited availability of EMS-trained professionals in the country.
Hospital-based emergency care
Medical care for minor illnesses and injuries is provided at PHCs staffed by family or internal/general medicine physician centers. Most PHCs are walk-in facilities, similar to urgent care centers in the United States. The larger centers offer basic radiologic, diagnostic, and laboratory services; smaller PHCs depend on offsite laboratory and diagnostic services. The PHCs maintain good communication with public hospitals and integrate care with them. Patients requiring care beyond what can be provided at a PHC are transferred to EDs in secondary and tertiary hospitals. There are no financial disincentives to accepting transfers from PHCs, as may be the case in other countries.
The large public hospitals in the UAE provide services free of charge for all conditions except minor emergencies. However, this largesse could change in the future if national insurance becomes mandated for all. Private hospitals require upfront payment.
Statistics on ED utilization in the UAE are not available but are being collected by government entities. There are a reported 124 hospitals in the 7 emirates: 40 in Abu Dhabi, 40 in Dubai, 12 in Sharjah, 12 in Ajman, 11 in Ras Al Kaimah, 6 in Fujairah, and 3 in Umm Al Quwain [30] .
Large EDs (seeing more than 30,000 patients per year) physically resemble those in the United States. Some have designated areas for pediatric medicine, obstetric emergencies, and observational medicine [16] and have adopted international models for triage, patient monitoring, transfer, trauma, and critical care. Most medical and surgical specialties are available. Where subspecialty care is not available, hospitals have agreements with government hospitals to provide the service.
Trauma care
Trauma patients in the UAE are younger than those in North America, reflecting differences in demographics. The median age of trauma patients in the UAE is 30 compared with 37 in North America. Most trauma patients in the UAE have sustained blunt mechanisms of injury; penetrating trauma is rare. In 2012, the Dubai Trauma Center treated four victims with gunshot wounds (Dr. Michael Abbo, personal observation). According to the World Health Organization, residents of the UAE are seven times more likely to die in a car crash than are citizens of the United Kingdom (32 deaths vs. 4 per 100,000 inhabitants). Since the 1980s, motor vehicle crashes have been the second most common cause of death in the UAE after cardiovascular diseases, with their totals increasing steadily. The passage of strict highway safety laws, the imposition of significant fines for speeding, and several government initiatives are expected to limit this increase [3] .
Sheikh Khalifa Medical City and Mafraq Hospital in Abu Dhabi and Rashid Hospital Trauma Center in Dubai are the designated regional trauma hospitals. Using data from a German trauma registry, we calculated that the Dubai Trauma Center has mortality and morbidity rates that are comparable to those of European trauma centers (Dr Michael Abbo's personal communication). A trauma system for the Emirate of Abu Dhabi is being developed, with plans to extend it to the whole of the UAE over the next decade [31] . In this project, trauma care is seen as being delivered on a "continuum" that begins with prevention but also extends from the time of injury through to rehabilitation. The initiative is based on the components suggested by the Committee on Trauma of the American College of Surgeons [32] . Several successes can already be noted: the introduction of injury prevention programs and the launch of a trauma registry.
Staffing
EDs in the UAE are staffed mostly with expatriate physicians trained in medicine or surgery. The larger EDs also have residents, house officers/interns, and medical students. It is estimated that there are 1,000 physicians working in EDs in the UAE. About 50 of them are emergency medicine physicians with western qualifications or board certification; as can be expected, these specialists are based in the larger, well-established EDs and trauma centers in the UAE [12] . ED nurses and technicians are also mostly expatriates, the majority being from the Philippines or India. English is spoken in the workplace. The ancillary staff and nurses have a variety of nursing qualifications and ED experience, depending on their home countries. The Ministry of Health and respective health authorities are responsible for assessing their competency and licensing. There are no common mandates in the emirates for patterns or ratios of physician and nurse staffing.
Graduate medical education
Medical school education in the UAE follows the European model [12] . After completion of the US equivalent of high school, students attend a 5-year medical school, followed by a mandatory "internship" or transitional year. Specialty training in emergency medicine (residency) begins on completion of the internship year.
The UAE has five medical schools, and most of them receive government funding. They are co-educational, except for Dubai Medical College for Girls, a private institution. Until recently, the Faculty of Medicine and Health Sciences Medical School (United Arab Emirates University), located in Al Ain, admitted only Emirati students, but it is now open to non-Emiratis too; it is government funded and tuition is free. The other medical schools are Gulf Medical University in Ajman; Ras Al-Khaimah Medical and Health Sciences University, which was established by the Ras Al Khaimah Human Development Foundation in 2006 [33] ; and the College of Medicine at University of Sharjah. Together, these schools graduate approximately 400 medical students each year.
Emergency medicine residency training
UAE offers unique opportunities for emergency medicine training. Hospitals are well funded and equipped with the most modern diagnostic and therapeutic tools. Trainees are exposed to a large range of pathology ordinarily not encountered in any one country. The diversity of transient nationalities living in UAE exposes trainees to diseases endemic to their countries of origin. The presence of one of the world's busiest airports provides excellent exposure to travel-related emergencies. The experience that can be gained in the management of blunt trauma is also unmatched; the large numbers of victims of blunt trauma come from construction site incidents and motor vehicle crashes.
The country now has three hospital-based emergency medicine residency programs, which are independent of each other, each having its own curriculum. Residency training in the UAE follows the North American model, with structured academic days, morbidity and mortality conferences, journal club, and grand rounds. Residents are expected to complete all certificate courses such as advanced cardiac life support, pediatric advanced life support, and advanced trauma life support by the end of their training. They are required to sit for a year-end in-service examination. Medical school graduates apply for residency through the National Resident Matching Program. Statistics collated from residency directors show a one-in-four acceptance rate. Preference is given to Emirati students, who made up 40% of last year's incoming group of residents. Other nationalities include Indians, Pakistani, and Middle East as well as North African residents. Women are the majority in each class. All programs are currently accredited by the Arab Board of Emergency Medicine, which is modeled after the American Board of Emergency Medicine. The exit exam has an oral and a written component. The benefits of the Arab Board are currently being debated; the board is yet to be recognized internationally, against other Board certifications, and there is a lack of standardization among the different programs in hosting countries. Other boards that are being considered as the certifying organization for emergency medicine physicians in the UAE are the Saudi Board, ACGME International, or a new certification board for the country; each has its proponents and opponents. As an example, the Abu Dhabi programs have adopted the requirements of the Accreditation Council for Graduate Medical Education (ACGME), which will allow local trainees to sit for the American Board of Emergency Medicine examination. The Tawam program is on its way to receiving accreditation by ACGME International.
By the end of 2015, these programs will graduate 20 emergency medicine residents each year. Consolidation of all programs under one umbrella is being considered, and this would facilitate the development and acceptance of a national curriculum and possibly the creation of an academic department of emergency medicine at the UAE University.
Disaster preparedness
Over the past decade, disasters, both manmade and natural, have made disaster medicine and emergency management priorities for hospitals and health care systems [34, 35] . With the UAE being a major oil-rich financial and tourism hub, preparedness for incidents such as oil spills, plane crashes, and even terrorist attacks forms an important component of the country's comprehensive emergency medical system. A number of major motor vehicle crashes created mass casualty incidents during the past few years, capturing the attention of the medical community as well as the community at large. In 2008, on what has become known as Fog Tuesday, a 200-vehicle pile-up in heavy fog during the morning rush-hour on the Abu Dhabi-Dubai highway killed 4 people, injured 350, and left 20 cars on fire [36] . Natural disasters also threaten the UAE: during the past 2 decades, the emirates have witnessed earthquakes, floods, and tropical storms [37] . The UAE has 734 km of coastline, making the majority of its population and cities vulnerable to tsunamis [38] .
Authorities in the UAE are focusing on all phases of the emergency management continuum, after studying the large number of emergencies and disaster victim contingencies [36] and their overwhelming financial burden. The establishment of the National Crisis and Emergency Disaster Management Authority (NCEMA) in 2007 represented a paradigm shift from a "relief-centric" post-event management policy into a proactive, multidisciplinary, and holistic approach, covering all phases of mitigation, preparedness, response, and recovery. The NCEMA, a national body under the auspices of the Higher National Security Council of the UAE, is responsible for coordinating and ensuring the preparedness of all organizations involved in the management of emergencies and crises in the UAE [39] .
The UAE has taken the lead in the region on disaster and emergency management. In 2012, NCEMA hosted the Third Crisis and Emergency Management Conference, which was held in Abu Dhabi [39] . Emergency management teams coordinated by NCEMA have been set up in all emirates to raise the level of preparedness and emergency response [39, 40] . One of the world's largest disaster management facilities, Tawazun Disaster Management City, is being built in Abu Dhabi. It will be a unique facility, offering multi-agency training for emergency, crisis, and disaster management for all types of natural and man-made disasters [41] . A study using geomatics to assess tsunami risk along the eastern coast of the UAE was recently carried out in Fujairah [42] . Umm Al Quwain has developed a plan for advanced emergency response to hazards, based on a study by the Roadway, Transportation and Traffic Safety Research Centre at UAE University in collaboration with the Emergency Centre of Lancashire, United Kingdom [42, 43] . In 2011, Dubai was one of three Arab cities selected for testing of the disaster reduction and preparedness criteria under a global platform provided by the United Nations International Strategy for Disaster Reduction [44] . The country's "paradigm shift" is also reflected in individual ED disaster preparedness plans and yearly disaster drills.
Challenges
The challenges faced in emergency medicine in the UAE are similar to those faced in the United States 30 years ago. Emergency department positions in the UAE were jobs of last resort for physicians who were not successfully integrated into other specialties. The salaries were less than those for other specialties; recognition of the field was minimal, as were opportunities for career advancement in emergency medicine.
The UAE still has a severe shortage of emergency medicine-trained practitioners. Currently, less than 10% of practicing emergency physicians in the UAE are residency trained. Most physicians working in hospital EDs have training in medicine or surgery, so they are accustomed to referring complex patients to appropriate services. Tasking a handful of emergency medicine consultants to change entrenched mindsets to enable untrained emergency medicine physicians to diagnose, stabilize, and treat complicated patient presentations will be a significant, possibly insurmountable, challenge. It is more likely that system changes that recognize and promote recent emergency medicine residency graduates will accomplish these goals.
The shortage of emergency medicine-trained, boardcertified consultants in the UAE has a negative impact on the quality of emergency medicine training. The consultants who are available in the UAE have little to no available time for teaching and research. This imbalance could be aggravated in the future if residents certified by the Arab Board are not recognized at the level of emergency medicine-certified physicians in North America. Arab physicians might decide to leave the UAE to enter residencies in North America, with the hope of being instated at a consultant/attending level upon their return. Some could decide to take jobs outside the country after completing their training. The lack of a defined pathway to consultant/attending status in the UAE and the perception that training is better in the west is likely to contribute to this attrition.
The future
The need to sustain ED capabilities and fulfill the mission of emergency medicine in the face of a growing population, declining resources, and financial restraints pose significant challenges in the UAE-challenges that emergency medicine providers are uniquely able to manage. In addition to ensuring patient safety and good clinical outcomes for acutely ill patients, emergency medicine-trained physicians will have a positive influence on the health status of our communities, resource utilization, and the development of prehospital systems, as well as hospital and public health policies. Adopting best practices and enhancing the skills of emergency care providers will certainly help strengthen the specialty's reputation.
Conclusions
In the UAE, emergency medicine has come a long way in a short time. The specialty is advanced in its training programs and systems of care compared with most Middle East countries, but it is still in its infancy compared with North American systems. Considering the resources available in the UAE and the variety and severity of disease and injury presentations, it is difficult to envision a more fertile ground for emergency medicine training and practice. The creation of the Emirates Society of Emergency Medicine, the availability of residency training sites, and the development of fellowship programs, will advance the specialty even further.
